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[ttft&0] 21.000R 
[»m«M*Oll»] 

W« 1 
if 1 
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mmm 1 

V&M&fittm^ 0005611 



#£I 2 0 0 3 - 0 8 0 4 4 3 ^- if : 1/ 

mw<7>&m rf^ ;Mggfc «t «^*p.iitf^a 

[If « 2 ] hu ISPtn^tSti ttjf^l^O n V * V V (7) 7 K ^ y ? > 

-<h^#iti;1-^It*Tl2 CIS«<0RF3^^1„ 

[if 4 ] mtmm^mmtmm.<7) ^ > h o^^jmssco^ 

£ £ £ t -t £ If 14>V'L If 3(7)9*><7)v^-fti^lo \z% WL(D RFn 

[If 5 ] friSPfj^l&ti F 0 V ^ But E«»<?5 3 ^ ^xl/> > 

h O m% it £ I E« L X v » & , 
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2/ 



[litmus 9 ] *pmm. miima x o*r Fmm^m^MM^wuu ltjr 
c: t imwtt-r&mMm 1 o ^tmm&^mmmmmo 

[If*® l 2 ] mtm%n^&i±mt?.mt<7) zi j * y v <Dmm^^ 

r <h *mwLt-$-z>m *® 9 Lit *® 1 1 o "9 1 o^ists^?^ 

[it*® 1 3 ] HuiEpiii^ti f o v Kttfc-rz mmmk<v n^^^v* 

£ t *!$fflLt 1-^>W*® 9 Lit*® 1 2 (D 9 1 o^iEf£<7)£H^ 

[W*® 1 4] mffiPtn^fimlfSlim^^-Y^jcix^ > h (omm%b<v 
- £#$it1-£!if*®9 &v>Lflf*® 1 1 o o %<D^-ftifr 1 o(-fe«<7)^ 
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5] t»faW«f#SliF0V^j£.-r&«rgE«ftO3>f 

;u#± tc pi £ & »t tk« $ n & , 

[0 0 0 1 ] 

^f§W. RF=z-f;u (radio frequency coil) £§e£ 
«fctfl&$C#*«J!&H«fcMU i:<t:, FOV (f i e 1 d of view) 

[0 0 0 2] 

[|«(7)»l] 

f^S04»K(±, RF3Y;^$iJiLtF0V^IIt^J;^:L 
fzi>W&2> 0 ^(DX 1 M^Rlitf^eT-(i, /s-K^-y (bird c 
age) 1^)^^ >rj^;i/ (ma i n coil) OffiSC 1 MOt/n <Y ^ ( 
subcoi 1) CI ft ^ "T ^ >f )^<0^kM * * > * 7 (on-o 

f f) t2>Z\ttz£t) . FOV*jz^2&mzVJi)mx.2>£il l zLXy<*2> <MtL 

[0 0 0 3] 

[^#f«CM 1 ] 

^ > -7° (Boskamp) > h*Uy 7°* 7 y'J> 

K'j#;i/ T-^^-7 Yyy^<yb 3^;i/X (Fast drop of 
f cylindrical RF transimt coils), [T 4 
x.7.T-)Vx.t» 2 0 0 2 "7y? *7° 777^7^7 8 7 4 (ISRM 
2002 book of abatracts 8 7 4) J , (^1!) , 2 



mtEJlf 2003-3099189 



mm 2003-080443 



4/ 



0 0 2^ 



[0 0 0 4] 

[mMmmtxo t-t&mm] 

±ie<7)RF=r^;Ki, F O V £ 2 tmizW *) tfex. & /fU"C& •? , ttt^FOV 
[0 0 0 5] 

[0 0 0 6] 

[lis mvk? ztzttxD^m 

[0 0 0 7] 

(2) ±SBOg*H«r»^1"-6^:«!)OHfeO«|^-eo|&W»±, INK*, ^lEIt^ 

[0 0 0 8] 
[0 0 0 9] 

i.zx omaEikfcWiffi- acta*, m»jfc<&H«f*§«Ki-&£-e«f3 lv> 0 
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5/ 



[0 0 10] 
[0011] 

^cj£^ooitu!e*ti&<7):3-f ;i^p^< > h <7>m^lt £Pgff1"& >- t ^JsHifc 
[0 0 12] 

[0 0 13] 

[0 0 14] 

mftepfn¥^(i f o v jc^i--6«riE«afco *j )v*-v*z/\- (Dmnvcte «t lk 

[0 0 1 5] 
[0 0 16] 

mnvfm k kje £ tt & *> o -e t± * v » 0 in: ^*q*a^e o ( b 

lock) [U^^i-o ^i«Ciot, *S&^o»&#**J&iS1tKW1- 
[0 0 1 7] 

fsJEH-TFi" «t 9 ^^fifi^*^ ^y^fA (magnet syste 
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^-v: 6/ 



m) 1 0 0 £*rr&o -7^*^ * h y^fA 1 0 0 tiiiM^* ? h«B 1 0 2 , 
£j@£n-f 1 0 4i3irafn^^l 0 6 *^tZ>o -t^bii^^* > 
hSBl 0 2 J3 n'OMffiti. v>r*i&£IBi£^T-Zv»t::*t|p]-*-* 1 WO i> 

[0 0 18] 

-r^* y h ->7fA 1 0 0 OrtSP^Klc, 1 if? V- Y)\> 5 0 0 H*gfc£ 
[0 0 19] 

*fr&l ojff^i(i^S3-r )\sU 1 0 8l*jmK#£*tTv^ 0 $-©3>f;i/«5l 
0 8fi, WR^ff^Ltv^o ;UgH 0 Sit. »3/f^xl/^> 

h (coil element) Sr^l^c i^^n^vxl^^ > h lz : Mti&M 

m.(oit^m%itmmu 1 1 ocio -cpgff $ 0 10 8^j;[;i 

»£Jt PIS SB 1 1 0 K o v> r K & h tz sb X MW t Z> o 
[0 0 2 0] 

SMtikW* v 1 0 2 (iv^^ FvXf A 1 0 0 Orti^F^Cflf!: 

fmtZo mmm<vi5faitmMmi<vfa®ij&itw.&ir2>o -$-%t>%^t>$>z> 

[0 0 2 1 ] 

fflv»4iti:J:»)IH8»*(IIII!(:|&4t*ii:^N. ^cA^^RRe, 
[0 0 2 2] 

£j@Erj-f 10 4(i, HWcMfc 3fflrr£fc*>* 7>T (slice)tt 
[0 0 2 3] 

ttliE# 2 003-3099189 



&m 2003-080443 ^- v : 7/ 

n<7)iItt^o/;^ X| y, z*fcKMLT£iftO«# ££*>?]■& 
tr^^o CtUi^rM (obi i que) ti>m$ft-2>o #^fiT-fi 

[0 0 2 4 J 

i*fiii>3- K (encode) QWMWit tztt 7 i -Xx > 3 - K (p h 
ase encode) *3EiB»fc (>t»9o Jg&imfrfa<a£jE8&&£ 'J - K7 
^ (read out) £jEi»£ & o V - K7 h ^E»**±ffl&«CJ. 
>n- K43E«S#fc|B|||-C*-6o -<A«fc } tamtmm^^m^'fhtzmz 
, mi^^^Ul 0 4 (±0^L*v>3^>ffio4gE3^;i/*^r"f -So IT, £fEfiB 

[0 0 2 5] 

3£lf 3 1 0 6 li|fr&&£|IQ 1 ^Hfcfto* f> (spin) SrlBfrg 
t4/:^RFli»t^ 0 IT, RFiiWt^C^RFa^lf 
^fittv^o R FEbjefl^&R F^u* (pulse) £: *>v> 9 0 

[0 0 2 6] 

$^=7>f ;P«R1 0 8(±iiHf n>f;HBJi 0 6 Oftfc K: R F/*;u;*<7>£l>ff 
Htlio IT, ^Ifn-Oi^l 0 8 L^WeKWI-*^ £Hf 

[0 0 2 7] 

mm±V^^> (doma i n) (Fou 
r i e r) £M<7>m ^ £ & &o fiffi«I^(6]^ <fc tKjg&ftWl^lfilO^EtC «fc 0 , & 

Kistt&fg-^t LX&bti&o Va.-Xx.yu- K£jE£«fcLK'J - h£jE 
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'J i^?-k^^-^ (k-space) t ^ 0 
[0 0 2 8] 

£JE=J >f;Hfln 0 4 tztt£FEKSfr3!S 1 3 Oj&«SMfc$ft-Cv*&o fcjEIES&SB 1 3 
0(±£jE=^;i'8n 0 4tC«ft«-^S:-^x.r^E»»S:*^$*&o ^EfESdSB 
13 0l±, «3E3-Y;HflJl 0 4 t-*5tt* 3^jK^E3^;HzJtJSLT, L 
4 v> 3 frMnmh 0S& £ ^Tf £ o 
[0 0 2 9] 

jIMf n-f 0 6 IZfiRFIEiftfflSl 4 0^i«^tLtv^ o RFmWlUl 4 

[0 0 3 0] 

ffn^^l 0 8 Kfir'-^JlXfcg&l 5 0 3i J »«$iiTv>4o t'-^JR&SB 
1 5 0f±, tf^^^l 0 8^fLf:fMf^rV *J9)VT-9 (dig 
i t a 1 data) t LTJR&-?*&o 
[0 0 3 1 ] 

mmmu 130, rf ra&gR 1 4 0 & «t x - * jr&sb 1 5 0 t± -> - > 

* (sequence) $IJf^^ 1 6 0 ri s &£c£*lTV>&<, ^fWUflSB i 6 

0 fi, mtitPSpSR 1 1 0 Lf- 1 5 0 *%ti*ftifflm LTm%2k 

[0 0 3 2] 

v-y Z/7.VmU 1 6 Oii, ^IJxJf 3 >fcfa.-* (computer) 
^Tfl&£$;M&o ->-4" >-X$iJfPg& 1 6 0 JiHI^L&v^ ■=&'; (memory) 

[0 0 3 3] 

T-*-?l|X*gPl 5 Oom^ffilJfiT-'-^MS^ 1 7 0tC^$tLTv>* o T-9 
WMW 1 5 0 7&*JR& L r-'- * ^r-*- * MSSB 1 7 OK A27 3 o 7-9 HUM 
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SB1 7 0i4, tfdx.tfni'fc? ^-^f^ffli/^fli^tL^o t-'-?#L3SM 7 0 (4 
[0 0 3 4] 

r'-^^SSPl 7 0(4v-^>.Xf|HjiTO 1 6 OCiS^titv^o f-^^I 
8&1 7 0 f4v-^>*ffiJ!3flg& l 6 0<7>±f£H*oT-en«rSES1"*o *^*<^« 
Bg(4, f-^M^l 7 0ri ? ^'J KfB1t£;ri£7*n^A£||fi : 1-££<!:tci 

[0 0 3 5] 

=» 1 0 8, m^tJrtPIn^ 1 10, v - ^ >^fW1»ap 1 6 0 43 4 C/t-* 

- ^ dutasis 1 7 ofrhte&Ufrfc, *&w<dr f =m i^iwiiofiw- m 

[0 0 3 6] 

x- * mmu noli, t* — 9 mm 1 5 0 anix* l £7-*- * * * ■* >; use* 

[0 0 3 7] 

t* — * 17 0i: f4^SB 1 8 0 43 J: CfftftSP 1 9 0 £ 4iT v> £ 0 

^^g&l 8 0(4, ^f^7'l/- (graphic display 

) #-effj££4i& 0 Sf^SBl 9 0(4^ >-r* (point i n g 

device) £tit/L*:*-#- K (keyboard) f«$ti^o 
[0 0 3 8] 

^F«rr'-^ft!ta«i 7otcA^-r^>o ^ffl#»4^si5i 8 0 *3 j: tmf&an 90 

ZMCXJ >?7?TJ 7* (interact ive) (C^fi£*£fPl-& 0 
[0 0 3 9] 
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11 2 C titeK.&mW&izm^&'iJl'X (pulse sequen 

c e) (D—M^T^-to d<7)/N°;i/^ v--Jr 7^y^a- (SE : Sp i n 

Echo) feWUT, v-^>^T-*^>o 
[0 0 4 0] 

1" (1) l±S Ei£H£tt&R 9 0° /*;u*j3«fc£/ f 1 8 0° 

/<;l/*tf> 0 , (2) % (3) > (4) &£Zf (5) l±, 1^1 C < -e 
ft-Tfl, *7>f *£}EG s , 'J - KT-> h£)@EG r , 7i-Xi>n- 
pioi^tfyxn-MR^y-yv^t^^o fcjs, 9 0° «fc t>' 1 8 

0° ^f;U^»±-e-n-etL4«^fll^-Cft^-f *o v-^r>^(iB#P B 1«l t K?&o 

[0 0 4 1] 

IWJUH^i-J: 9 9 0° /^WCi «9 7 fc? ><D 9 0° W)feffftt>HZ> 0 Z<D 

o 9 o° m&frt>ffifc<Dmmmz, 1 8 o° /w^k** 1 8 o° mnir%t>% 

\z^^x<Dmuwfc$ztffrt>*i& 0 

[0 0 4 2] 

9 0° E&jet^kf^RteOMOJOIWH, »J - KT-y h^jSCG r ioi (77 i-X 
x.>n- K^jEG p^enin^ti^o V - KT-7 b ^J@£G ri:J;U \£XDT^ 7 
sl-X (dephase) H>*ftt>tl& 0 7x-Xx>3 - K^BEGpt:J: M tf 

[0 0 4 3] 

* bf >^f£l£> «; - KT -7 h £jg£G rtXlf>^j7i-X ( r e p h a s e 
) U^kf>i3-MR*«4^*4o ^fcT>i3-MR*±r*-^JR*«Pl 5 0 
K«fc *) (view data) t LTJR&StL&o ^Oi 9 4^^^ 

* y-'jr >^^K8T R (repetition t ime) f 64-5120 
m^MZti&o L<Dfzt/liZ 7 i-Xx yn - K^)@£G p £g£fi L, S@I 

W7i-Xx>3- K*ff7o ^tlCiot, 6 4- 5 12t'a-(Ok'a-f 
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[0 0 4 4] 

^7f^x>l«x3- (G R E : G r a d i e n t Echo) : &<D;*)V 
7 i/ — 'ry^~?:hZ>o 
[0 0 4 5] 

-f&fr-fc), (1) (iGRES^iolt^RF^fflOa 0 /^U^<7)->-^r>^T- 

^19, (2) , (3) , (4) jsio* (5) t±, i^D<-etL-e^ ^-f^ie 

Gs, U- FT 7 b£jg£G r , 7 x - X x > 3 - @E G p i O 5 ^' 7 f x / 
[0 0 4 6] 

£79 4 7£j%lG s tffiltiQZinffifc<D7. 7 4 7 Hov>T<7)3I 

[0 0 4 7] 

tffffrfiZo - K7 7 h^JSSG r KJ: D Jf^ e>£r-V 7x-XU 

r-v i> h-xn-MRiir-'-^ilX*^ 1 5 0 K «t <9 \£a.-T-9 t LXWMZti 
h 0 Z<D£ 7 ^/^l/^ y - 1 > ^ ^Iffl T R t* 6 4-512 Hilt D jIS *l4 0 It 

X7-K^^f7o itLCiot, 6 4- 5 1 2ex-(Oex-f-^^#etL^ 0 
[0 0 4 8] 

M 2 £ tzUm 3 <D'*)\s7> v - tc J: o Tt# ^ ti/c if j. - t"- * -f - * 

R E£t::|K& fcOTtifc < . 7 r-7 F7e>xn- (F S E : F a s t 

Spin Echo) & ^x. xr - -7°7 ^ - ^ - v > y"* (EPI :Echo 
Planar Imaging) |> -ftfeOdgHoS^^>^>^t?*>oT J: v»0(iv> 

^t^^^o r-7$mui 7 0i±, ciix*L^tf^-r'-^tc^o*v^ 
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[0 0 4 9] 

^f3^;i/g|51 08li3O(7)3/f;i/xi/^>h 8 1 0, 8 2 0, 8 3 0 ?"Jg 
iL/:^i^oti^o 1 8 2 0, 8 3 0(±, 

00 t:o^tf^it^ ^tim\-<nm%t<vmi?r i> mmx$> h o 

[0 0 5 0] 

^3>f;i/xl/^>h8i0 ( i = 1 ~3) H, ^rt^>7C i J3 J: tfnTgg * * 

l/> > h 8 1 0 - 8 3 0 fi. ^fg^-Y ;i^l 0 8 <7)4>^tt1"^ t>% n W 
o-C^iJx.{^WHBOJ: 9 ^Bf^OF^RI-egeg^tLTv^o n-f > h 8 1 

0-8 3 0 \Z%m\Z* * t^y 9 Q, 0 ft, :^^>^C 0 OWSS^fS 

[0 0 5 1 ] 

frjf H 1 0 8 om^EIS&o— mi^-to IsJUKCtf-T J; 9 
n >r lx>>h8 i 0 f±, >f > * L i , * * v * C i 33 «fc OTTIg^r 
y^VC i Ol£yiJlHl»t?^$n*o fO"^*^v*VC i (inT^Sfi^W K 
(diode) t@5c^S^r^/f">^O^JIlIKtcj:or«^$tL*o 3k^JHI]& 

*/6 ? Ptfi£ft& 0 mSEv i (iKSEJtPffifSB 1 1 0 <b ft& 0 

[0 0 5 2] 

HJ6K:, mv^JtPOT 1 1 0<D7u y 9m*7Flr 0 laJHtc^-TJ: 9 iz y MMit 
m%aU 1 1 0(4, v>f ^n^D-tyt (microprocessor) 602 
, ^ ; e , J 6 0 4feJ:y f D/AfllS6 0 6 ( 6 0 8, 6 1 0 ^t^ 0 70o 
7'o-t 0 2 (4, V^fflMWffil 6 0\<Z£hm'M<F>TX^ * ^ 'J 6 0 4 

KIEtt S fLfz-fuiT^ U StU^tU D/A (digital-to-analo 
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g ) gm&6 0 6 -61 0 ZMCXvim* VC l-VC3<7)flM^ 

nini-^^i6omi±v i-v3 ^-€-ti^nai^i-^o 

[0 0 5 3] 

7>f^n^Dt7t6 0 2, ^^'J 6 0 4, D/At^6 0 6, 6 0 8, 6 
10, v-^^^$iJ^^l 6 O^i^^-^MS^l 7 0^^4^^ii> 

k & tt £ mm^&^mM<vftm<D-~m^$>z> 0 

[0 0 5 4] 

^f^^^l 0 8Tii, pl^t^v^VCl, VC2, VC3«llfI 
&li*C^fc£-£&-<hKcfc 0, x? >f ;vx > h 8 1 0 , 8 2 0, 8 3 0 izffi. 
*L4*SI£il, i 2, i 3©it^i:ix.-S:H»-C^o 
[0 0 5 5] 

ffSn^i^l 0 8i3(tS!iSM(i3^^il/^>F 8 1 0, 8 2 0, 8 
3 0 WtHtihmtL i 1 , i 2, i 3 <Ditlz£ &<DT% *BE v 1 , v2, 

v3(:iotPTi+t^y^VCl, V C 2 , V C 3 UgEftS 
-tfr, ftt^OT K5^>^ (admittance) »:io-Ctt i 1 , 
i 2, i 3<7)Jt^^x.^itH«t 19. £-fg=*>r A/gpi 0 8 0flSJK^*^b$-± 

[0 0 5 6] 

mst^<7>^it<Dmi7^-r 0 mm^&v&m&a, b, c, d^-ett 

0<7>n.ftLit*t < < L/z^-e^f}, n^fil/xl/^ > h 8 1 o^^e-t* 

8 2 0 <DW.ffi.it* t < < L "9 , 3^^x^>h 8 2 0 

>h83 0O«»EJt£ t < < L£*#-g-e&*K 3^f;vxi/^ v > 8 3 0^ 

n^xw^MlO, 8 2 0, 8 3 0 1 Lfc»£-e* <9 
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[0 0 5 7] 

J&&ri J i?r5E* (0flx.tf- 3 d b ) tZZi vm&%2immM<DF o 

Vtft^-C, CtUiioT, FOV a~FOV dW*rti*?til&fe2ti&o ="( 
)V3-V* > h 8 1 0 - 8 3 0OKJj£Jt»iii^^a«cWtwm5-r*C. t^-e#^o 
X\ BM^M^^mJ^-r^^t^X^, Ztuz iotttt^FO V 
kjl'tSi, Sfc, n^;i/xi/^yf8 1 0-8 3 O^n^^iili^llli 

[0 0 5 8] 

H8tc. fov iigut «ot!)^(7) 7 n - (flow) mz^-fo mmiz 

7ji?£ i H, *-f-v (stage) 8 0 1 f\ FOV^t^o FOV©|§ 
[0 0 5 9] 

&iz, Xf-y'8 0 3f\ 3^f;i/xl/>>h <DWmt^t\mr h 0 *SlEJfcOtf 

&c «t o T3fc*fc FOVi mv^JrbOM^^fS'lt L/:f'-^t- (data t 
able) ^£ffl^T, Wm\L*t\n-? Z> o *£v*f±, WfPJ Ltv»4$f 3 

1 0 8 (DWMNVfr&iZ&^iT , y^aW-ya> (simulat io 
n) l|£;iDTmtJt£^a6-C& «fcv> 0 

[0 0 6 0] 

7f-y8 0 5T\ bI^^P-V/^v^ VC i <£>#tt#;I:OJt £ftl?-f &o 
^m#»itcoft#(±T-'-^^3S^ 1 7 OCiotff^ti^o ■f-^^asui 7 0 
t±, r7^;i/ilx^ > h<7)7 (admittance) <7>ifc£±fE<7> 

[0 0 6 1 ] 

7f-y'8 0 7T% fMMEEv i OJfc fctfiT* &o - Off* r'- 9 % 
QUI 7 OlZX^Xftfrti&o f-^Ml 7 0(i> nT8£* VC i <D 
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[0 0 6 2] 

&ib\ y'8 0 3frh 8 0 7 ST'OftlKi, ^tbnMS&HZ X o T*^fc F 

[0 0 6 3] 

#;tC A Xf->'8 0 9t\ ;u^#<7)#m^i«^fb^v^J: 9 K v iOf 

7 Oil, 8fW#14-r*-*x-r;i'& «fctf3>f JUJeft^-^r-r^fc/fl^T, 
v i OJt^lt^fLoo3>f ;>xi/^ > h 8 1 0-8 3 0 <£>3fc?iJ LT<7> 
St§i^-€tt^v i Of^^t^o ititioT, pT^^t-v/n'v^ VC 
i ©WJSSKfcffifc'b?', ffn^^l 0 8<7)*|g^I^li^^^^-r^^ 1 h^T' 

[0 0 6 4] 

^f-/8 1 lt\ 3^l/il/^>M:v i Srffi#&i--& 0 v i Ott&fi 

7 OOflTOy-^V^SlIWl 6 0 tcJ:*jW1WOTt?ilHI»«EEv i fc^ten 
f^SBl 0 8CMtl.o £*UCj:oT\ ft n^^l 0 8WFOV^3ef 

[0 0 6 5] 
[0 0 6 6] 
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imi] 

[02] 

M^:^p.**if^ffl <o / < ;u * v - > (7) — 0u ^ ^ -f m -c & z> o 
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